COMPUTER SCIENCE TRIPOS Part II -2012 -Paper 7
Information Theory and Coding (JGD) (a) Consider two independent integer-valued random variables, X and Y . Variable X takes on only the values of the eight integers {1, 2, . . . , 8} and does so with uniform probability. Variable Y may take the value of any positive integer k, with probabilities P {Y = k} = 2 −k , k = 1, 2, 3, . . . . (e) Show that the family of sinc functions used in the Nyquist Sampling Theorem, sinc(x) = sin(λx) λx is closed under convolution. Show further that when two different sinc functions are convolved together, the result is simply whichever one of them had the lower frequency, i.e. the smaller λ.
[3 marks]
